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Section 1

2 2
Q2 Change 2x* —4x—y’ —4y=4 to (x—21) _b2f
v
Gradients of asymptotes are * \/E s \/E X (— \/E );t -1, .: the
asymptotes are not perpendicular. E

k
X +a

L oa .
x*1+= where k—1 isevenand a <0.

Q3 f(x)

Q4 x=sin(r), y=cos(2t)=1-2sin*(t), : y=1-2x> B

Q5 y=2sec’(x), y=>5tan(x) and —%<x<§.
Consider OSx<§, y=2sec’(x), y=5tan(x)

Let 2sec’ (x) =5 tan(x) - 2tan2(x)—5 tan(x)+ 2=0,
(2 tan(x)—1)(tan(x)— 2) =0,

. x=tan‘l(%] and y=%,or x=tan"'(2) and y=10.

Both functions are symmetrical about the y-axis. E
Quicker by CAS/calculator.
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Q6 Z:Cl.SS—E :_£+ll, Z—l:_ﬁ_ll’
6 2 2 2

. Im(z—i)z—%. B

Q7 . D

[l

Qs P(z) = Z(Z - (3 + i))(z - (2 - i))= =522+ (7 - i)z and it has
only one complex coefficient. C

Q9 z= 4cis[2Tﬂ-j ,

2> =4cis 10—7[ =4’cis 10—”—4% =4cis —2—7[ R
3 3 3

QIO Let z=x+yi, (z+2) —(z-2) =16,
2 xf = (yif =16, x*+y =4 b

Q11 As Vincreases (i.e. move up), the slope (i.e. C;_‘t/) becomes

'more' negative.

Cil_‘t/ =—kV?, where k >0, fits the description. C
Q12 ylzy0+h><? = 240.0x 22 _ 590 E
X X=X

QI3 B sy, do_ 11

dt dx 0.15 x
: —0.15t=jldx where x>0

X
2 =0.15t =log, (x)+ ¢
Let x=a initially (ie. 1=0),.: ¢ =—log,(a)
: —0.15t=10ge(£]
a

When x:%, t:?logE(Z) B
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Q14 Let u=x’—1, du oy x:lﬂ Q21 Resultant force on the systemis Mg —5g .

2d
) ) dx ) 5 * Newtons second law: Mg —5g =(M +5)1, oM =6z
X Tdy 17du 17 -L 5 3
j dx =.[ =—I—=— u *du A
0 x2—1 0 \/; 271\/; 271
Q22 Given x=x,, v=vy, and x=x,, v=1y,
. 1 - _Ld () Fl)
Q15 a=3l—k,b=§(2l—]—2k) 2dx m
~ d 2F 2%
5b=—(6+0+2):§ E .:—(vz)zﬂ,vzz—jF(x)dx+v02
3 dx m m
~ ~]2 ~ ~ 5 2 ! ) 2 Rl )
Q16 d =57 —F+~/10k , ‘d‘ =d.d=25+1+10=36 C vl =Z[Fldx+v) v = Z.[F(x)dxﬂzo
m
X0 X0
55 1 T Secti 2
Q17 cosf= ==, 0==— C ection
o] 23
Qlai A
Q18 Join the force vector head to tail to form the following B
triangle.
a
b
5%9.8=49N 0
M, N and Q are midpoints. W—%
Qlaii BA=OA-OB=d—-b
— 11— 1 =\ 1(r .
laiii AQ=—AB=—\-BA|=—1b -
.T _ .49 T =283N s Qlaiii AQ > 2( ) 2( a)
sin30° sin120°
L . — 1~ 1. 1(r .
Q19 Take northerly direction as positive. Qlb MN=ON -OM =—~b —39 =E(b —a)
a=+2, v=430, s=+100, use v> =u*+2as to find the initial - - —
. .. MN =AQ ,i.e. MN and AQ are parallel and equal in length
velocity u =+10\/§ . A .
: MNQA is a parallelogram.
d
Q20 —Vzl "() Qlc 0 A
dt  log,\v B
dr_log,(v)
dv v L log. (v) du 1 317+2]~’+\/§I€
tu= , ==
:I—IOg"(v) dv =R dv v
v

t:j“d":§+czw+c and v=5 at 1=0 ‘@"=‘5A", =16, and given >0, .: a=4
(log, (5))° (log,(v))" _ (log,(5)" e e
__Nog B)F 4, = Vog _ log, I AP L _
c 2= an ; 5 oldi 0Q=4z+(31 +221+\/§k)=%(7i+2j+\/§k)
+ (log, (v))* =21+ (log, (5)7
. logg(v)= 2t+(10gg(5))2 , satisfying v=5 at t =0 Q1dii Eé=E§—E§=4?—(37+27+\/§/€)=?—27—\/§1€
oy = g 2lioeOF D @.ﬁ=%(7—4—3)=0, and since 0Q # 0 and AB#0,

. FQ is perpendicular to AB.

© Copyright 2010 itute.com 2010 VCAA Specialist Mathematics Exam 2 Solutions 2

W)



Q2a

tension T

normal reaction force N tension 7'

riction force F

weight of block weight

of mass

Weight of block = mg , weight of mass =10g , friction = UN

Q2b The block is on the point of moving down the plane, a =0,
resultant force on each object is zero.

On the 10-kg mass: 7 -10g =0

On the m-kg block:

N —mgcos30°=0 and mgsin30°—uN -T =0

Q2c Given u :i

From the first two equations in Q2b, 7 =10g ,

N=mgcos30°=@.
2
. . . . mg 1 3mg

Substitute into the third equation, T _ZXT -10g=0

m \/gm 80
o ——10=0, m=——+.

2 8 4-43
Q2d

tension T

normal reaction force N tension T’

friction force F

weight of block weight

of mass

Weight of block = mg , weight of mass =20g , friction = N

mg\/g

2

where N = , T=20g

Now the block is on the point of moving up the plane, a =0,
resultant force on each object is zero.

.. on the block 20g—ﬂ‘m—§\/§—ﬁzo,

2
40-m _0-1 =6
40— 3-m=0, y = = =2 =~0.077
ﬂlm\/_ m M, m\/g \/5 \/g
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Q2

normal reaction force N

Tiction force F'

weight of block

Weight of block =mg , friction = N
_ R _mgsin30°— N _ mgsin30°— jmg cos30°

a
m

m
= g(sin 30°—0.077 cos 30°) = 4.2465
u=0,1=3,.:v=u+at=~42465x3~12.7 ms"

m

Q3a P =20000(4—3¢""),
when =0, P =20000(4—3)=20000.

‘2—5 =20000(—0.03¢""" ) = ~600¢"""

% 800 = 200(4 — 3¢°°" ) — 800 = ~600¢"""

P g0
dt 100

Q3b When P=0, 20000(4 _ 360.01¢): 0

4-3¢"" =0, 0.01r = loge(%j , 1 =29 years

dr 100
dP P—100k

t= 100j;dP .. 0.017 =log, (P —100k)+ ¢
P —100k ‘

With P =20000 when =0, .: ¢ =—log, (20000 —100k)
P—100k j P —100k _ 0ou

.. P—=100k >0.

Q3¢ ,and k<0

20000-100k )° 20000—100k
. P =(20000—100k )e**" +100k

. 0.0l zloge[

Q3d i. k=800, P= 20000(4—3e0'0")
ii. k=200, P =20000
iii. k=100, P= 10000(1 + eo.ou)

10 5 0 5 20 5 30 35 40 1
0 ! 1 2 3 !
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Q3ei When =12, P =22550 Qde
.2 (20000 — 100k )e™'? + 100k = 22550
_200e”"* -225.5

0.12
e -1

\

¢ \
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\
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k , k=-0.004939
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|
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|

|

\

\

|

Q3eii k is the number of people leaving per year minus the |

number of people arriving per year. }
If the number of people arriving per year is greater than the T % 06 01 w2 [0 oz o1 0% o

\

\

\

\

\

\

\

i
number of people leaving per year, k is a negative value as
shown in part i.

\
\
\
\
\
-
\
\
\
\
|

. ar = P —k is a positive rate, i.e. P increases with .
dr 100
Q4a
e/ Q5a u=6-2i, w=1+3i, u+w=7+i, u=6+2i
C(w+wlr  (7+i)6+2i)  (7+i)6+2i)-3-1i)
iw —34i (-3+i)-3-1i)
=-10(1+1i)

|zl| =10v2

Qb P=z = 2005cis(—37”+ 2k75j where k = 04142, ..

L Z= 200é cis(ﬂj
. TS| 2 2 _l :
Qubi y=sin”' (22 ~1). ¥’ = 5 sin(y)+1) k=0, z= 200%1:{%}
% % T .
V= Iizxzdy = IE(Sln(yH 1)dy k=1, z= 200]6611{?—72[]
o k=-1, z=200écis(_117[j
Q4bii V =§[— cos(y)+ y[E, =% 2
2

( ) Q5¢c u= 2\/Ecis(— 0') LU= 2\/Ecis(0'),
Q4c f(x)=sin""(2x* ~1), _ 1 .
Ay dx w = —Eu = \/Eas(ir - a)

- N B ESEY N ( Y YY) 7 __20cis(a)

— =" =2cisRa-7

4x 2x w x/ﬁcis(ﬂ -a) ( )

_\/4)52(1—)c2)_|x|\/1—)c2 . ( —
e+ w)it ) 1. 37 _ , _
Since 1-x* >0, .: ~1<x<1 and x#0. Qd g =" 20 ”s[ 4 j‘(“w)xz”s(m 7)
, 2
For xe (0,a) where a=1, x>0 and .: f'(x)= e - 10\/Ecis(—37”j=(u+w) x2cis(20— 1)
X , 2
For xe (_1’0) , x<0, H:_l s f (x):_ﬁ . . u+w=5\/5cis(—%[—20{+7r]=5\/Ecis[%—2a].
-Xx
4d
Q ) . Arg (u + w) === 2¢ . Note: o= tanl[lj , a'small' angle.
- for xe(-1,0) 4 3
flo)=g Vo
2 for  xe (0 1) Please inform mathline @itute.com re conceptual,
1— 2 ’ mathematical and/or typing errors
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